bras of index m = 3. Here we have to consider only the linear equation P1 = 0 in (6). Without any further adjunction, we obtain an element A * 0 in D, with a characteristic equation x3 -h3 = 0. This gives Wedderburn's result that all normal division algebras of index 3 are cyclic.
1. The lift function Y and the drag function Xare defined by the equation dX = (p +pu2)dy-puvdx= pdy+ ud7j = (p + pq2)dy-pvd4, dY = puvdy-(p + pv2)dx = vd-pdx = pud! -(p + pq2)dx, (1) where u, v are the component velocities, p is the pressure and p is the density at the point x, y. The symbol q2 is written for u2 + v2. Putting x = rcosO, y = rsinO, Vr = ucosO + v sin@, ve = vcosO -u sin 0 we have dX = (p. sin 0 -pvrvo cos O)dr + (pr cos 0 -pvUrv sin O)rdO, dY = (pr sin 0 + pvrvp cos O)rdO -(p. cos 0 + pvrvg sin O)dr, (2) where pr = P + pV2, Pe = P + pvo. We shall endeavor to express as many coefficients as possible in terms of A and C. To find the expressions we shall assume that p = P.* [1 + Ro(l/r) + R1(1/r) log r + R2(1/r)(log r)2 + ... + So(l/r)2 + Sl(l/r)2 log r + S2(1/r)2(log r) + .. .] (5) where the coefficients Rn, S. are all functions of 0.
Using this expression for p to obtain series for pv, and pvo from those for v7 and vo and then comparing the chief terms in the two sets of expansions we obtain a set of equations of which only four will be written down here as sufficient for our present needs but it may be mentioned that the other equations may be needed for a later calculation of the moment on a stationary obstacle. To obtain another set of equations we shall suppose that the pressure and density are connected by the relation p = f(p) -pf'(p) so that if c is the local velocity of sound, C2 = dp/dp = -pf'(p). We shall suppose, moreover, that the arbitrary constant in f'(p) is chosen so that the equation of Bernoulli is 1/2q2 = f'(p). Then by Taylor's expansion, if a2 2 (dp/dp)0o = -p0,of(p0,), we have 1/2q2 = 1/2 V2 + (p -p.)f1(pW) + Substituting the expression for p -p. and equating coefficients of (1/r),
(1/r) log r, etc., we find that V2(A1 cos 0 -A' sin 0) = -a2R, V2(2A2 cos 0-A'1 sin 0) = -a2R (7) the other equations being omitted though they may be needed in a calculation of the moment. Writing A1 = A(a2 -V2 sin2 0), C1 -C(a2 -v2 sin2 0) we find that
If the total circulation is -K, a finite quantity, we find that We also find from equations (6) and (7) We see that both x and Q are generally infinite for large values of r. When r is kept constant Q is a uniform function of 0 but x is not; the change in x as 0 increases from 0 to 2wr is for large values of r equal to K.
It should be remarked that if we write u = q cos co, v = q sin co, the functions x and Q are connected by the equations au _ ax ax The last equation, which corresponds to dp/dq = -qp shows that P, Q, o-are connected by the same relation as the pressure, velocity and density in an elastic fluid. We also have the relations (1 -ph)(1 + Hh) p1-h(p+pq2) ' dp' _ 1 +hH dp
(1 -ph)2' The last relation shows that q'2 > C'2 when q2 > C2. This is to be expected from the general behavior of characteristics in a point transformation.
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